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TITLE: On the Coefficient of Diffusior: of Ions as a cunction of the Ra- 
tio of the Masses of Célliding Particles () zavisimosti koeffit- 
siyenta rasseyaniya ionov ot scotnosheniya mass stalkivayushchi- 

khsya chastits) 


PERIODICAL: Zhurnal Eksperim i Teoret. Fiziki, 1957, Vol. 33, Hr 4, pp- 845- 
-850, (USSR) 


ABSTRACT: By means of the method of double modulation the secondary emission 
of ions was investigated for tie case that the masses of the bom- 
barding ions are larger than tne atom masses of the target. The 
following conclusions may be drawn. 

1) Positive Cs-ions enter into interactior. with nickel atoms ac- 

cording to the condition Vi 9» @ m2: 

a) Neither in the case of a cold {3009K) ror of a hot nickel sur- 

face (1350°K) may there be detected any secondary ion-electron 

enission 

b) The secondary ion emission from a pure nickel surface ( at high 

temperature) contains only the vaporized jons which formed on the 

surface off the target after a diffusion process. 

2) Fositive Ba-ions enter interaction with molybdenum atoms accor- 

ding to the condition Vi 9» %4 mgt 

a) Neither in the case of a cold (300°K) nor of a warm molybdenun 
Card 1/2 surface (13000K) may there be detected any secondary ion-electron 
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Mat: hod te iavautigating Becondaty processns caased by ions at 
high target temperatures during tiermoeledétvoniic eafasion. Izv. 
AN Uz.SSR.Ser.fis.-mat. nauk no.5:15-22 '5H. (MIRA 11:12) 
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AUTHOHS: Arifov, U. A., Academician, Ai} Uzbekskaya SSR, Ayukhanov, A, Kh,., 
Sterodubtsev, i. V., Academician, AS Uzbekskaya SSR, Khadzhimukha- 
medov, Kh. Kh. 


On a Method of Investigating she Secondary Processes Which Are 
Cauised by Ions at High Temperutures of the Target in the Case of 

a Thermoelectronic Emission (0) metodike issledovaniya vtorichnykh 
protsessov, vysyvayemykh ionaui pri vysokikn temperaturakh misheney 
v prisutstvii termoelektronno;’ emissii) 


PERIODICAL: Doklady Akademii nauk SSSR, 159, Vol 124, Nr 1, pp 60-62 (USSR) 


ABSTRACT: It was interesting to perfect the method of doutle modulation used 
for the invest:igation of secondary ion processes at high tempera. 
tures (at which a flux of thermal electrons exists). The apparatus: - 
used was similar to one that ‘1as already been described (Ref 2), , 
with the exception that an elsctrically heated filament was sub- 
stituted for the plane target. A schematical drawing shows the 
principles of the electric wiring diagran, Target temperature was 
determined from the heating carrent and from the diameter of the 
filament; the ‘work function was determined by the method of 
Richardson straight lines, taxing a correction for the Schottky 

Card 1/3 effect into account. The primary and secondary ion fluxes and also 
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the current intensity of the shermal electrons were determined 
from the’ coordinates of ‘osciN.ograms. In tine case under investiga- 
tion the application of the mathod of double modulation is reduced 
to the following: the primary ion beam acaslerated by the field ig 
modulated with respect to int«unsity by a generator for rectilinear 
pulses with a frequency of 500 = 1000 ovcles (first modulation) 

and direetioned on to the taryet. The flux of the secondary emission 
from the targeti is then collevuted by a collector and is transmitted 
to the imput of the vertical amplifier of an oscillograph. The 
horizontal development of thin oscillograph, is synchronized with 
the generator cf the saw-tooth pulses. ‘Three oscillograma of a 


filament-like W-target (which was bombarded with 840 ev K*~iong) 

are added at 1600° K. Seconda;'y ion emission consists of 3 components, 

On the basis of' the here discussed examples; it is possible to de- 

fine the coefficient of the seccadary ion emission as the ratio of 

the sum of components of the secondary ion fluxes to the primary 

ion flux. The amount of this woefficient dapends in a complicated 

manner on the anargy, the ionisation potentilal, the mass of ions, 

the temperature, the work funution, and the mass of the ions con- 
Card 2/3 tained in the target. It is tlus possibile, by the here discussed 
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improved method of double mcdulation, separately to investigate 

the individual components of secondary emission, viz: the amperages 
of the scattered, evaporated, and diffused ions, as well as the 
thermoelectroas occuring in the bombardment of pure metal targets 
by positive ions (at high temperature in the presence of consider- 
able thermoelectronic emission). There: are 2 figures and 3 Soviet 
references. 


ASSOCIATION: Fiziko-tekhnicheskiy ‘nstitut Akademii. neuk UzSSR 
(Physico-Technical Institute of the Academy of Sciences, Uzbekskaya 
SSR) 


SUBMITTED: August 29, . 1958 
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TITLE: On the Problem of Scattering: of Slow Alkali Ions From a 
Metal Surface I 


PERIODICAL: Iavestiya Akademii nank SSSH. Seriya finicheskaya, 
1960, Vol. 24, Now 6, pp» 710-714 


TEXT: ‘This is the reproduction of a leoture delivered at the 9th All- 


Mosoow. For the experiments Jesoribed here ihe authors used the experimen- 
tal arrangement described by Arifanov et al. (Refs. 4, ‘, and 6) in 
previous papers with minor modifications. Figs. 1, 2 ancl 3 show the de- 
pendences of the scattering coefficient on ihe energy of Na* and Kt ions 
in the bombardment? f a pure tungsten surfave, on the energy of Cat-ions 
in the bombardment of a well purified Ni-su:face and a jess well purified 
Nil-surface, and the dependence of 7 on the energy of Na‘ and K* ions in 
the boubardment of a pure tungsten surface. 7 denotes the ratio of the 
limiti.g energy of scattered fons and the energies of primary ions. o 
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Furthermore, the voltampere characterintics of secondary ion emissions 

are shown in Figs. 4 and 5. In the disoussions of the results it is pointed 
out that the soattering coefficient attains its maximum value when the 
energy of primaxy ions attains the value of the bonding energy of atoms 

in the target. For this maximum value, 45 and 43 ev are given for pure 
tungsten, and 42 ev for pure Ni. In tho furtiher discussion of the results 
the dependence of 7% on the energy of primary ions (Fig. 3) is explained 
by the influenoco exercised by the bonding energy of target atoms. 

There are 5 figures and 8 references: '] Soviet and 1 German. 
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TITLE; Une of Mass Spectrometers Jot the Dynamio Type to Investigate 


Sicondary Processes 


PERIODICAL: Iiveatiya Akademii nauk SSS, Seriya fizicheskaya, 
1960, Vol. 24, No. 6, pp. 715-722 


TEXT: This is the reproduction of a lecture delivered at the 9th All- = 
Ynion Conferense on Cathode Electronics from October 21 to 28, 1959 in 


Mosoow. In the introduction to the present paper, the authors demonstrate 
that new methods must be developed to study secondary omission}df con- 
taminated surfaces which make it possible to study the eleatron component 
and the componant of negative ions of secordary emission. The investigation 
of secondary enission by means of ordinary magnetio mais speotrometera is 
impossible, and the authors tried to study secondary emission of surfaces 
of different stiates in their bombardment wi th ions. This was done by using 
a magnetio masn spectrometer in which the energies of tihe ions were mo- 
dulated and multiplier was used to record the ions. The device with which 
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the secondary particles were analyzed is discussed with the aid of Fig. 1. 
A rectangular generator is used to modulate the primary ions. The study 

of the secondary effects on rapid change ir the state of the bombarded 
surface is cegerded as the main problem. This was achiuved by applying 
various fiims of alkali metals and of alkali halide salts. The experimental 
results shown in Figs. 2 to 6 are discussed in detail, and the energy 
distribution of secondary ions (Figs. 7, 8) 18 discussed. It was found 

that on the application of an alkali metal film to « Ta-surface very strong 
changes in the ion component of secondary emission cccur. Above all, al- 
ready a small emount of alkali atoms showed an intensive sputtering of 
adsorbed gases in the form of negative ions on the surface. in general, 

a sputtering of atoms in the form of negative ions could only be observed 
when the formation of chemical compounds on the bombarded surface was 
possible and when it was accompanied by a dissociation of molecules. 

In conclusion, the difficulties in determining secondary ion emission 

for negative icons are pointed out. There are 8 figures and 6 references: 

4 Soviet, 1 German, and 1 Amerioan. 


ASSOCIATION: Inatitut yadernoy fiziki Akademii nauk SSSR (Institute a 
of Nuclear Physics of tihe Academy of Sciences, USS W 
Card 2/2 L 
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AUTHOR : 


TITLE? The nature of secondary emissior. arising when alkaline 
coatings of metals are bombarded with alkaline ions 


PERIODICAL: Akademiya nauk Uzbekskoy SSR. Jzvestiya. Seriya fiziko- 
matematicheskikh nauk, no. 6, 1961, 34 - 39 


4 
TEXT; The charge and composition of secondary emission from tantalum 
and tungsten bombarded with alkaline ions were studied in dependence 
on. the steadlily increasing aikaline coating, its componition, and the 
rate of deposition. Standard experimental techni:iue was used, The 
electrons were separated from the negative ions b,! a magnetic field of -- 


400 oe. The pressure in the apparatus was 107-°mm Hg. Measurements at low 
rates of deposition showed that the negative component of the secondary 
emission was relatively high and increased with the density of the film. v4 
At higher rates (“20 monatomic layers per sec) the secondary emission of A 
negative ions increased rapidly with density, reaching « maximum after 

about 2 sec, then falling, almost to the initial ‘vralue. JIon-induced 
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electron emission is almost independent of layer density. The coeff'- 
cient of negative secondary ion emission depends on the method of target 
treatment. If ion bombardment is carried out immediately after high 
temperature treatment (2500°K) the peak can be lowered. At higher 
densities the nature of the backing had almost no effect; on the secondary 
emission, The presence of negative ions in the secondary emission is 
attributed to the lowering of the work function of Ta or W surfaces by 


alkaline ion bombardment, possibly to a value below that of electron a 
effinity for certain gases, especially oxygen, which are adsorbed and 

ejected again by the bombardment as negative ions. This is a source of 

error which must be taken into account in measurements of ion-induced 
electron emission, There are 3 figures and !0 references: 8 Soviet and 2 
non-Soviet, The reference to the English-la guage publication reads as 
follows; P. B. Moon, Proc. Cambr. Phi. Soc. 1931, 27, 5/0. 


ASSOCIATION: Akademiya nauk UzSSR (Academy 2f Sciences Uzbekskaya SSR) 
SUBMITTED : August 21, 1961 
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AUTHORS: Arifov, U. A., Academician AS Uzbekskaya {iSR, sAyukhanov, A. 
Kha Aliyev, A. A. Pa ee nee SEE ESS 


TITLE: The angular distribution of alkaline ions scattered from a 
metal surface 


PERIODICAL: Akademiya nauk Uzbekskoy SSR. Izvestiya. Seriya fiziko- 
metematicheskikh nauk, no. 6, 1961, 57-64 


TEXT: After ar introductory discussion of the results of own and other 
previous papers, the authors give a detailed description of the apparatus 
and procedure. The electrical measurements were based on an oscilloscopic 
method with doutle modulation. The primary ion beam, modulated in 

squere pulses, was focused on the target, a 0.02 mm thick Ta or Mo plate. 
The target was encompassed by a cylindrical collector shielded against 
parasitic currents. Between target and collector well a moveble probe was 
installed, for measuring the secondary-ion intensities. The targets were 


purified by rapid heating up to 2400°K, the measurenents were made at 
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4350°K and a pressure of (2-3)10~° mn Hg. The target was bombarded by Na 
ions with energies between 300 and 1700 ev. The number of scattered ions 
was found to be inversely proportional to the ion energy, and the angular 
distritution wes independent of energy. Angular distributions of the 
intensity of scattered ions did not depend on targeti temperature 


(300 - 1500°K) . Angular distribution wa3 slso almost independent of the 
angle of incidence of the primary ion beam. The coefficient of secondary 


emission incressed with the angle of incidence @. If ‘he mass m5 of the we 


bombarding ion ie less than that (m,) of the target atom, the angular 


distribution of the scattered ions will be almost a cosine-@ curve. The 
cosine-@ shapec distribution is independent of the angie of incidence. 

M. A. Yeremeyev and M. V. Zubchaninov (ZhEIF, 1942, No. 12, 358) are 
mentioned, There are 6 figures and 16 references: 6 Soviet and 10 non- 
Seviet. The fcur most recent references tc English-language publications 
read ae follows: Langacre A. Phys. Rev, 1934, 46, 407; Massey H. S., 
Smith G. Proc. Rey. Soc., 1933, 16, 5703} Reuse 0. Phys. Rev., 1937, 52, 
4238; Amdur J, Pedrelman, J. Chem. phys, 140, 8, 73; 1943, 11, 57. 
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Sharipov, N., Ayukhancy, A. Kh, 


‘The correlation betwean the:'mionic emission and Secondary © 
some types: of oxide-ooated cathodes : 


Ahademiya nauk Uzbekekoy SSF.. Isveatiya, Seriya fisiko- 


matematicheskikh nauk, noe ty, 1962, 6670 


TEXT; 


The change in the thermionic emission density i and the secondary 


elestron emission. coefficient o during activation of the cathodes of 
6117 (6N7) and. 6:8 (6N8) tubes and of the carbonate-coated 
(Baco, 50%, Srco, 50%, Baco, 100%) cathodes in glasé: envelopes 


at teton7! 
Results: 


free double modulation method. 
he thermionic emission and the 
d situltaneously and for the. 7 


@-coated cathode when the voltage of the heated 
cathode was 2,7 Vv, the energy E, of the primary electrons was in the 


Card 1/2 


APPROVED FOR RELEASE: 06/06/2000 


CIA-RDP86-00513R000102710007-3" 


"APPROVED FOR RELEASE: week acd CIA RDPSS, 00513R000102710007-3 


S/166 /62 a ae ila 6 
The correlation between thermionic ... B104/B186 


region of 1200 ev and the collector voltage was 65 v. o increases rapidly 
in the initial stages of the activation and somewhat more Slowly later; 
ait is proovsgetly she same for (BaSr)O and (BaSrCa)O at current densities a 


of (5-55) 10° 8a /om? » and somewhat higher than for aativation energy. ‘The 
form of o(E, ) remains ereenseen ty, unchanged. There are 6 figures, 


ASSOCIATION: Institut yadernoy! fiziki AN UzSSR es - . A 


(Institute of Nuclear Physics AS UzSSR) © 
SUBMITTED: September 15, 1962 
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AUDHOKS : —Ayukhanov, A-Kh., Vostrilova, N.V., and Shustrov, V.A. 


TITLE: Evaporation of oxide~cathode components during its 
operation 


te 


PERIODICAL: Radiotekhnikas ere ve Ts noe 9, Veh - 


1598 418 


TEXT: The evaporation of the components of bariun-strontium oxide 
coatings of various composition was studied by the method of radio- © 
active isotoves. Earlier studies of the temperature dependence of 
the r-te of evaporation of the components were mostly of a compara- 
tive nature; tae dependence of the rate of evaporation on the compo- 
sition of the soating was not ascertained and the dynamics of eva- 
poration were not studied. The method used in the present investiga- 
tion maie it possible to obtain quantitative results and to study 
tne evasoration over sufficiently small time-intervals; in addition 
it also permitted to perform a large nunber of various operations 
with the same cathode specimen under the same vacuum conditions. 

The experimental lamp was continuously evacuated by two mercury 

Card 1/4 
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coating. Evaporation at increased vemperatures of the activated ca- 
thode, is apparently related to the formation of a solid solution 
(Ba, Sr)O and the appearance (in the latter) of free Ba and Sr. The 
change in the rate of evaporation of Ba as a function of time, was 
studied over a temperature ranve of 100(=1500°K. A figure shows the 
change in rate of} evaporation from coatings which contain 30 % and- 
100 % Ba, respectively. Another figure shows the dependence of the 
mean rate of non-equilibrium evaporatior. of Ba and Sr, on the com- 
position of the coating. These curves are characterized by a maxi- 
mum for coatings which contain 70 % of the respective carbonate. 
Hence the presence of the maximum is not. a property of the solid 
solution (Ba, Sr)0, and the obtained curves are related to the be~ ,,' 
havior of the free metal in the crystalline lattice. In the process * 
of. heating the cathode, depletion of the Ba-layer sets in at a cer~ 
tain temperature. This leads to the paredoxical conclusion that 
(from a certain temperature on) the rate of evaporation slows down. 
it is concluded that evaporation of Ba end Sr was practically not 
observed during the decomposition of the carbonates. Evaporation 
becowes significant anly during the activation process, at tempera- 
tures above 1000°K. At that stage, the evaporation is related to 
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AUTHORS: Moroz, Le Pe, and Ayukhanovy A. Kh. 
eS en 
TITLE; On a possibility of determininy; the effective depth of ion~ 
induced yield of secondary electrons from dislectricgs 


PERIODICAL: Akiademiya nauk SSSR. .Izvestiya. Seriya fizicheskaya, 
Ve 26, no. V1, 1962, 132241327 


TEXT: ‘he coefficient y of ion-induced eleatron emission plotted versus 
the thickness ox an alkali-halide layer on u metal backing, shows 
saturation. Tho depth from thich the seconiary electrons are emitted can 
ve determined f:om this saturation. Measurements were made with NaCl 
films deposited on molybdenum sheets. ‘These were bombarded by ions of 
energies ranging from 0.2 to 2.5 kev. A special method of energy modula- 
tion was applied so that the dependence of the coefficients y of 
secondary emission on the film thickneas could bo me3sured simultaneously 
for two different onergies of the incident :ons. the target was exposed 
to square pulse of the ion current; the froquency was varied between 50 
and 100 cps, tho amplitude between 0 and 700 v. The curver oat = £(t) 
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particles leaving the surface of target 1 could reach farget 2. The 
existence of end-puvint energies of the scattered ions indicate an 
individual elautic collision of the iacident ion with an atom of the 
target unaccompanied by charge exchanze. for a part o; the elastio 
collisions of the primary ion with target atoms, an eluctron is captured 
and the ion is neutralized. When this neutral beam, hits target 2, it 
causes surface jionization and secondary emission. The high energy of 
particles knocked-out from target 2 dy neutral atome can be explained only 
in the following ways: The neutral component of the secondary emission 
contains scattured neutral atoms. The neutral atoms hitting target 2 leave 
it as positive ions and retain a consideratle part cf their energy. 

During the bombardment of target 1 by 100-ev Nat ions, secondary ions of 


77 ev are emitted. If neutral atoms of enex = 77 ev hit target 2 the 


end-point energy of the secondary ions fron target 2 amounts to 59 ev. 

The delay curve for bombardment by secondary ions is similar te the delay 
curve for bombsrdment. by secondary neutral atoms. Tha fast neutral atoms 
are also elastically scattered if tarsyet 1 is at other temperatures. 

The intensity of the neutral componens remeine almost constant up to 
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were compared for several pairs of ion energy. Ege, for Na* ion energies 
of 450 and 920 ev two curves are obtained: saturation is reached firat 
(i.e. of a esmallo: film thickness) with the lower ion energy. With ion 
energies of 1360 und 1840 ev a single uurve is obtained, i.e. saturation is 
independent of tar time t of NaCl deposition. Since tod, it is 
indeperident of tnuw film thickness. ‘These measurements show that, if the 

_ lower energy Bean of the two ion energies is below a critical value Eorit? 


the coefficient 2° ion-induced electryon emission will cease to depend on 
the film thickness as soon as a certain thickness dat igs reached. deat 
decreases wi enreasi Ye See 4 

ages with devreasing ion energy For Bin” Eorit y reache 


saturation at equal film thickness, not depending on the ion energy. For 
Na’ iona, Eur isa of the order of 1000: ev. ‘The curves TY oak =» f{t) are 


compared with the curves 0/o sat = £(+), where ¢ is the coefficient of 


electron-induced electron emission. At primary-electron energies 
E, >250 ev, o{1) reaches saturation at equal film thickness independently 


of Be: This thickness corresponds tc the depth from which the secondary 
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T~1000°K. ‘fhe current increase that attends furth3r temperature rise ia 
due to thermal, ions. The eecondary neutrel emission and the secondary 
ion component apparently contain the same groups of secondary particles. 
The scattering: mechanism of primary ions from a metallic surface in the 
form of neutrsl atoms is essentially similar to that of the scattering 
of positive ions. There are 5 figures. 
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TITLE: Angular distribution of scattesed secondary ions when heavy 
ions bombard light targets 


PERIODICAL: Akademiya nauk SSSR.. Izvestiya. Seriya fizicheskaya, 
vu 26, now 11, 1962, 1440-1445 


TEXT: Hot molybdenum (1400°K) and nickel (1100°K) targets were bombarded 
with fast Cst ions (500-1200 ev) and the asigular distribution of the 
scattered ions was measured. Apparatus anid measuring inethods have been 
described by Arifov et al. (Izv. AN UzSSR, Ser. fiz.-mat. nauk, 6, 57, 
(1961)). In order to retain evaporated ios from the collector, a voltage 
of 1 v was applied between target and colluctor. The currents of 
scattered ions were measured with a movablis probe. For angles of 

, incidence between 0° (normal) and a certail limiting angle the currents 
measured were weak and the distribution wai cosine~shaped. At angles of 
incidence 6 uote than the limiting anglw (scattering angle) 
B = sin” (a, /a,) the conditions are completely changed, the weak probe 
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AUTHORS: Arifov, U. A., Academician AS Uzbekskaya SSR, Flyants, N. N., 
end Ayukhanoy, A. Kh. 


Some properties of secondar; ionic-neutiral emission 


ERIODICAL: Akademniya nauk SSSR. Doklady, v. 142, no. 6, 192, 
1265-1267 


TEAT; Two Ta targets, each surrounded by a collector and a protective 
cylinder, were placed in a T-shaped glass container. Target no. 1 

(30 by 7 by 0.015 mm) was bombarded with ions generated by surface 
ionization of an alkali halide. All charged particles between the two 
targets were deflected by the field of a vapacitor so that only the neutral 
particles emi:ted from the surface of tarvet no. 1 could Begen target 

no. 2. Pressure during measurement was butween 1 and 3°107° mm Hg. 

Prior to each measuring series the targetn were heated to 2,500°%K for 

6-8 hours. The naximum energy of the neutral atoms striking target no. 2 
by bombarding target no. 1 can be calcula‘:ed from the relation 
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SOURCL: AN UzSSR. av. Seriya figiko-maten,. may no. 2, 1963, 65-69 


TOPIC TAGS: continuous sputtering, tungsten target, ion souroe, surface {onization, . 
negative ion Rar 


‘ABSTRACT: An experiment has been performed to compare qualitatively two processes: — 
' continuous sputtering of material and knocking-out target material forming a 
chemical compound with the adsorbad substanses. ‘The experiment was done in a 10-/ 
mn Hg vacuuin, using & heated tungsuten target and an Na and K ion source of 1 to 
10 yx. afem* density. The latter was obtained by means of surface ionization over an 
incandescent tungsten wire. The sputtering product was accumulated on a collector 
- made of 0.5 mm nickel plates. Experiments were dcne in three steps. First the 
tungsten target was kept cool and the sodium ion beam was turned on at 1600 ev 
energies with the collector potential V at sero value. Next V was set at -140 v, 
followed by raising the target temperature to 116CK. A graph of athode sputtering 
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-coefficient versus solleotor potential shows that the greater yart of the knooked- 
out negative ions possesses an energy of 20 ev. For ¥ é 140 v the collector 
contains only neutral particles. Under potassium ion bombardment, a noticeable 
amount of negative tungsten-containing compounds is observed in, the sputtering 
.products. Orig. art. has: 4 figures and 2 formlaes, 
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beers TRB pte ° Although. ‘in the etd i £ the interaction of atone: 
es partiddes. and solid surfaces it ig of value ta investigate ‘bombard<° : 
“ment by neutral atoms as well as by dons, this has been neglected : 
' ": because of the difficulties of obtaining suitable fast atom beams 
and muasuring their secondary effects: the experiments that have 
been done, such as by Chaudry and Khan, have only given information 
on sce rondary: electron emission. The iuthors Gave measured the stc- 
— ondary’ emission of positive and negative ions from a Ta target both 
in the clean: state and during depasitiion of a Na film, bombarded 
with either) ions ; or never ey atoms of ila and K of energies up to 


ard 12 


is ae ae oe 
Nae Caer ee | 
PI. i 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000102710007-3" 


"APPROVED FOR REDEEoe ee CIA-RDP86- th shel 3 


a 7 


ze et oe : 8/109 g3/o08/02/016/028. one 
aes Transient ee pondary eniseion Soest | D413/D5108. 


. L000 av. Ths ‘neutral: alkali atom beaas were obtiined: by the racks 

- nique ‘of resynant overchurge of ions in a stream of the alkali metal 
+ ---vapor, A fom of the double moduli. ‘ation method was used for making — 
vl. the mdasuremiats,: All the resulta go:to show that the: secondary 
. emiesion effects from the action of néutral atomis donot. differ qual= 

itatively | fri those produced. by positive ions of the same element. - 

. There are 5 ieeunes Tha most important EnglisheLanguage reference .~ 
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| MEASURING SECONDARY ION AND ELE CTRON EMISSION DURING FILM 
NEPOSITION ON METALS (USSR) F 


Arifov, UA, A.Kh, Ayukhanoy, and 8. V. Starodubstev.' Radiotekhnika - 

a | elektronika, v. B, no. 4, Apr 1963, 669-674, $/109/63/008/004/017/030 
{ 
r) 
i 
‘ 


A vacuurn-tube ini}trument is described which purmits imprcved observation 
of high-speed dep dsition of Na or Mg on a Ta si‘bstrate, 
measure simultaneously the coefficients of seco 
Surface caused by either bombardment by partic 
alternate bombarcment of electrons and jons, 
from the usual double modulation circuit in that: the bombarding particles are 
energized both with a d-c potenti’, E'o, and a equare-wave generator, whose 
Wave forrh is in turn modulated by a sinusoidal tioltage EL sin wt. Thus a 

~ current of Secondzry particles, ‘changing periodically per I“ K(Ey + Eysinwt), 


The device can 
hdary emission from the target 
iles of twa erlergy levels or by 
‘this electrical circuit differs 
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“appears at the collector, ‘This. cikrent is fea tdlthe eectha: deflection poate eae 
fier of a cathode-.ray oscillograph: The modula tion of the p? imary ion (or elec- 
‘tron) current by thé modulated reatangula? pulsis makes it possible to obtain 
the zero line autoinatically and to measur'é secondary ea ents caused by the 
maximumi- energy (Ef, + Ej) and minimum-ener)fy (EQ -E,) primary particles. 

The results of borabardment with electrons shov that the “tegiendence of the. 

secondary emission of negative particles on filni thickness, while differing 

quantitatively for different hombarding-ion ener ‘gies, are id: entical qualitatively . 

and that the coeffirients of the secondary-¢miss! on of negitive particles due— 

to both ion and electron bombardment undergo qualitatively similar changes 

with an irjcrease in: film thickness. It is-concluded that tli method described .- 

makes it possible to obtain reliable evelua tons: for a number! of basic secondary" 
emission characteriutics, i et 
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“ACCESSION NR: AP4022711 $/0020/64/155/002/0306/0308 


AUTHOR: Arifov, U. A. (Academician); Ayukhanoy, 
Khasanov, R. M.; Poltoratskiy, V, 1, wane weet 


TITLE: Cathode sputtering of tungsten by potassium ions 
SOURCE: AN SSSR, Doklady*, v. 155, no. 2, 1964, 306-308 


TOPIC TAGS: cathode Sputtering, tungsten éputtering, tungsten surface purifica- 
tion, tungsten, potassium ion, 74Wwl8 , potassium ‘ 


ABSTRACT: The authors investigated the Sputtering of tungsten in a form of 
chemical compounds and alsa studied the conditions for obtaining a pure tungsten 
surface. Radioactive tracers were used for ‘determination of the amount of 
Sputtered materia), Polycrystalline tungsten targets with induced activity, | 
(74W184) were bombarded: with potassium ions, The sensitivity of detection was: 
10-9 gm. The experimental details were given in author's paper (Iz, AN UzSSR, 
.No. 2, 1963). It was found, by using retarding or accelerating potentials, that 
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the spattered particles were negative.ions to « considerable extent. This is 
attributed to the adsorption of residual gases ly tungsten atoms. Heating the 
target reduces the number of negative ions.’ At T>1600K, the Spattering is 
temperature independent, which indicates that the tungsten compounds ‘are pract- 
ically absent, and that the Spattering is characteristic of a pure surface, Orig. 
art. has: 4 figures. : : . , 
| ASSOCIATION: Fiziko-tekhnicheskiy inatitut /ikademii nauk UzSSR (Physics- _: 
| Engineering Institute, AN/UzSSR) . 
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ORG: Physicotechnical Institute, Academy af Scic Selencos _ Usbok SSR A (Fletko-tokhntchoakty! 
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TITLE: Angular dependence of the enorgy spectra of socomiary ions at various angles «| 
of emission 


SOURCE: AN UZSSR. Izvestiya, Seriya fiziko-matematicheskikh nauk, noe 3, 1956, 
41-48 . 


TOPIC TAGS: fon bombardment, particle spectrum 


ABSTRACT: Earlier articles by the authors described the use by them of an 
electrostatic analyzer to study the angular dependence of the energy spectra of . 
‘secondary ions during the bombardment of metals by positive ions.’ Or the basis; 
‘of the resulting data the authors concluded that during the bombardment of 

metals by ions in an energy range of 1-3 kev scattering is explained by paired’ 
collisions - single and multiple, The earlier articles decribed the results of 
the energy analysin of the secondary ions emitte? at a certain angle ( = 50°) in’ 
relation to an angle of incidence of 10°-80°. As a result of the design of the 
‘instrument: it was possible, by changing the target position vis-a-vis the ana 
lyzer, to study tha dependence of the energy spectra of the sacondary ions on | 
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the angle of incidence at various emission angle values. The present article 
aigives the results of these investigations, in particular, oscillograms showing 
| ithe energy distributjon and the angular dependence of the energy spectra at 
| various angles of emission for secondary fons whe a Mo target heated to 1800° K: 
ais, bombarded by positive potassium or cesium ions with energy BE, = 1000 ev. The 
“authors discuss some of the results and -conclude that they can be explained from 
the viewpoint of paired collisions of the bombarding jons with a system of free i 
atoms, Grige art. hass 3 formlas and 4 figures. [aprs: 48,168] 
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ORG: Physics ‘Te thnical Institute, AN UstiSR (Fiziko-tekhnicheskiy institut AN UzSSR) 
2/ 
TITLE: The goefficient of surface ionization of frst secondary: particles , 


SOURCE: AN UzSsR. Izvestiya. Seriya fiziko-mitematicheskikh nauk, is 1, 1966, 
§7-Gi], 


- TOPIC TAGS: fast E particle; secondary emission, ion bombardment, ion emission, 
surface jonization | ors 


ABSTRACT: A ‘tet ; a brief review’ of the jlserasie the authors note that there is no 
clarity in the question on the charge state of fast ‘articles emitted from a surface and on 
the application f the law of surface ionization to these particles, The present authors 

' together with S.V. Starodubtsev showed earlier ()AN SSSR, 124, 1959, 60) that there 
are slow (evaporated and diffused) as well.as fast (scattered) fons in the secondary ion— 
emission, Exp 2iimental work on the charge stato of emitted fast particles had been 
conducted withcut separating the secondary ions iato the individual components. There- 
fore, ee purpose of the present work is the experimental study of the charge state of 
Card 1/2 
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surface-emitted fast particles depending on: ‘the jonization energy and potential of 
bombarding ions: On the basis of the experiments data obtained in the present work 
and that of other authors (Flyants, N.N., Arifov, U.A., Ayukhanov, A. Kh. 
"Radiotekhnika 3 elelktronika,"' 1963, no. B, 34; Zandberg, E. Ya. ZhATF, 25, 1958, 
1386; Arifov, UvsA., Khadzhimukhamedov, ‘Kh, Kh. "Izv, AN SSSR," seria fizich, , 24, 
1960, ‘'05) it is concluded that the scattering in ths form of positive ions depends not on 
the charge state of the primary particle, but on the ionization potential of the bombarding 
particle. This 1‘ocess, however, only qualitatively agrees with. the mechanisms of 
surface ionization. This should have been expected, since secondary scattered ions 
have tn entire energy spectrum, from thermal to limiting, deteimined by single and 
multiple elastic collisions of the bombarding particle with tho atoms of the metal. 

A better agreement of the results with the surface ionization mechanism may be 
obtained, appar-zntly, only for the group of slow ions with enurgies below 10 ev, 

Orig, art. has: 1 figure and 3 formulas. 
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ZAYTSEV, KT. 3 AYUKOV, A.S.y DOIMATOV, V.A. 


Blast furnace trial operation with raw jitasu ore, Stal! 21 
no.1221059-+1062 D '6l. (MIRA 14:12) 


1. Karagandinskiy metailurgichesliy zavod. 
(Blast furnaces) 
(Atasu region-~Iron ores) 
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Local turning of blast furnace tuyers. “Metallurg 8 no.1210-11 
Ja '63, (MIRA 3631) 


1. Karugandingkiy metallurgicheskiy zavod. 
(Blast furnaces--Desigr and construction) 
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AYUNTS, Zh.d. 
ecncmnanced ROAR ace Hy ped 1 
Signifivance of Amorpha fruticosa lL. in the Brivan greenbelt [in 
Armenian with summary in Russian], Isv.A¥ Arn. SSR.Biol.4 sel'khos, 
nauki 8 no.5:87-88 My '55, (MRA 9:8) 
(Brivan--dmorp!a) 
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AYUPOV, Arif; AVAZOV, Rakhmatulla; KODIROVA, Re, red, 
MnPALS Ramee | 
{Large crops in dry farming] Laln:korlikda 11 khosil; 
Sirdare oblasti, Zhizzakh ishlab chikarish boshkarmasi- 
dagi "Udarnik" sovkhozi galiakorlarining tashribalaridan, 
Toshkent, Uzdavnashr, 1964. 27 pu. (MINA 2.7312) 
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AYUPOV, Kh. 
Rolo of the budget in the developmunt of the economy and 
culture of the Tatar A.S.S.R. Fin.SSSR 21 no.7:15-18 
Jl '60. (MIRA 1337) 


1. Ministr finansov Tatarskoy ASSR. 
(Matar A.S.5S.R. Budget) . 
(Tatar A.S.S.R.=<Kconomic conditions) 
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Remilts achieved by the Samurkand station for visual optical 
obsurvation of articicial satellitis, Trudy Uzt no.117: 
99~132 962, (MIRA 16:7) 


(Samarkand—Artificial sutellites—-Optical. observations) 
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AYUPOV, Kh. and ATEMASOV, A, 


"The Technique of the Veterinary Processing of 4nimals," Ufa, Bashgosizdat, 
1951. 72 pages. In Bashkir language. A bool:let for veterinary assistants, 


Veterinariya, Julr 1952, Translation #155, L.. Lulich 
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"Helminthiasis of Runinants and the Control Menesurus" 


Ufa, Sashkir Publishince House, 1953 
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USSR/Diseases of Farm Animais - Discases Caused By Heloinths. 
Abs Jour : Ref Zhur - Diol., No 6, 196, 26319 

Author Ayupov, Kh.V. 

Inst Kazan' Seientific Research Institute. 


Title : ‘Therapeitic Value of Hexachlorethane (HChE) in Sheep 
Fascioliasis (Report: of the Author). 


Orig Pu> ; Byuvl. nauchno-techn. inform. Kazansk. ne-i. in-ta, 
1957, No 1, 30-31 


Abstract ; It was shown that the most stable suspension of HChE 
4s obtained when one part of HChE is mixed with two 
parts of fat (sunflowersc< ofl or cod-liver 0411) 
and with two parts of a one-percent solution of sodium 
oleate or a five-percent solution of corn sourdough. 
Experiments with 804 shee) which were sick with fascioli- 
asis, have shown that a suspension of HChE in cosages 
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USSR/Diseanes of Farm Animals - Disenses Yaused by Helininths. R. 


Abs Jour » Ref Zhur « Bioli, No 6, 1938, 26330 
Author :  aAyupov, kh. V. 
Inst a ecereeree 


Title : Apparatus ‘for Administering Liquid Anthelmintics to 
Sheep and Goats. 


Orig Pub : Veterinariya, 1957, No 6, 36-37 


Abstract : No abstract. 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000102710007-3" 


BEPROWVED FOR staat ide Sree CIA-RDP86- DOS TOROCO LOZ 74 0007- 3 
mae FE BS ans 2 — . Ss : RTE aa ne 


AYUPOV, Kh.V,, kand, veter, nauk; IVANOVSKIY, S.A., kand. veter, nak; 
SAPIULLIN, G.X.3 VALIULLIN, S,M,, veterinarnyy vrachs 
UPORNIKOV, M.V., veterinarnyy vrach; FROLOV, V.P., sootekhnik 


Veterinary helminthological. evaluation of the year-round 
pen system of keeping sheep. Veterinariia 40 no.6:49-52 
Je '63, (MIRA 17:1) 


1. Bashkirskaya nauchno-preizvods tvennaya vetarinarnaya 
laboratoriya (for Frolov). 2. Direktor Miyakinskogo sovkhoza 
Bashkirskoy ASSR (for Safiuliin), 
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BOLDYREV, V.M., naushn, sotr., red.; SATTAROV, A.S., 
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TRASUNOVA, Ye.T., tekhn, red, 


[Papyrs of the Bashkir Scientific Research Institute of Agri- 
enlture] Uchenye zapiski Bashkirekogo nauchno--issledovatel'- 
skogo instituta sel'skogo khoaiaiatva. Ufa, 1963. 312 p. 
‘MIRA 16:10) 
1. Bashkirskiy nauchno-issledovatiel'skiy inst:itut sel'skogo 
khozyaystva. 2. Zaveduyushehiy otidelom infektsionnykh bo- 
leznsy Bashkirskogo nauchno~isslidovatel'skogy instituta sel'- 
skog> khozyaystva (for Sattarov).. 


(Bashkiria--Veterinary medicine) 
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AYUPFOV, Khamit Valiyevich} DEMIDOV, Nikolay Vesiltyevich; BATANOV ,M.G. 
. dots. ; . | 7 
[Liver helminthiases ef farm animalo} Fochenocknye gel'~ 
mintozy sel'skokhoziaistvennykh anivotnykl, Ufa, Bash~ 
Kivcskoe Imizhnoe izd-vo, 1963. 49 p. (MIZA 18:7) 


1. Bashkirskiy gosudarstvennyy universitet (for Bayanov). 
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Experience adjusting the autommtic protective device of a high 
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(Boilers) 
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(Trade unions of Uztekistan in the struggle to build communism] 

Profsoiusy Usbekistens v boir'be sa postroenie kommnizma, 

Tanhkent, Gosigdat UsSSR, 1959. 117 p. (MIRA 14:3) 
(Usbekistan--Trade unions) 
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GOLOVINCV, M.F.; AYUPOV, R.N.; KAGAN, 1:.S,; LESHKEVICH, G.G.; KURBATOV, V.I.; 
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KALIIGIN, A.A. 


Extrusion of pipe of varying cross sections, TSvet, met, 36 


no.t:72=75 Ag '63. ’ MIRA 16 
(extrusion {Metals)) {Pipe, Aluminum) " 
: SoS spp 
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AUTHORS: ‘Vlasav, A.Ya., and Ayurzanayn, B.A. 


TITLE: ‘The dependence of magnetostriction and the coefficient 
of linear expansion of Elinvar alloy on temperature 


PERIODICAL: Akademiya nauk SSSR. Izvesthya. Sibirskoye otdcleniye, 
no, 6, 1962, 99 - 102 


TEXT: The aim of this work is to explain the volumetric and elas- 
tic properties vf Elinvar alloys in terms of ferro-magnetism. The 
relaticnship between magnetrostriction (.4) and temperature was su- | 
died. All’. work was done on annealed specimens of.one Elinvar alloy 
(37 # Ni, 7.56 ‘6 Ur, 54.44 % Fe) in the temperature range from -196 
to 350°C, Magnetostriction curves constricted for various tempera-_ 
tures showed that in strong magnetic: fgellds (H) the relationship 
between A and the field strength in linvzar and the gradient increa- 
ses at temperatures approaching the Curis point. This gradient de-- 
creases and the curves deviate from linewrity when the Curic tempe- 
rature is exceeded. Extrapolation of theme straight portions to 
H=0 vo that A, of technical saturation, is linearly related to 
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The dependence of magnetrostriction ... D214/D307 


the temperature up to the Curie range, a% various field strengths. 
The coefficient of linear expansior (a) was constant between -196 
and 10C°C. Above this temperature a rapidly increased linearly with 
temperature. A theoretical equation relating o to a has been worked 
out and experimental results closely agrae with the theoretical, 
This confirms that the anomalies of the shermal expansion of Eiin- 
var are connected with the ferromagnetisia of the alloy. There are if 
4 figures. ; 7’ 
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TITLE: Temperature dependence of the magnetic preperties of Elinvar 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, v. 26 
no. 2, 1962. 287-290 


TEXT: This paper was presented at a Jonfe“ence on Magnetism and antiferro- 
magnetism. The authors stujisi the tempersture dependence of magreic- 
StUriction, magnetic hysteresis. and sxersive force The studies were 
carried out on “wo test arrangements at ths same time. Magretization ard 
foersive force were measured continuously vith a vertical astatic 
magnetometer (Ref. 7; Drokin, A I., Il'yushenko, V. A Zh. eksperin + 
teor. fiz., 29, no. 8, 339 (:955)). Magnevostriction was measured ty 
transm:.tting strain gauges in the tenperature range from -195° to 635050 
and in magneti: fields of up to 3800 oe. Magnetic hysteresis Was stuiie2 vs 
in the A-cycle (20-300-20°C and 20-400~-20°C) 1m externa? magnetic ficiis 
(O- 30 of). Atnealed (vacuum 1074 mn He, 100°C, 2 hr) and unannealed 
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specimens of the following composition were used: 37 % Ni, 7.57 % Cr. 

0.52 % Mn, 0.29 % Si. G.03 FC, 0.011% Py remaindor: Fe. Voiwns 
Magnetcstriction £n pure form was observed in fields atove 900 ce. The 
temperature dapendence of megnetostriction shows the "saddiat! charactearisti: 
of invar all.vys,with « peak at 1559C. Due te volume Magn. tostrietion, 

at technical saturation & this devendence :s3 nonlinear Paraprecess 
magnetostricticn a is stabie and rot dependent on tne previous treatment 


of the specimer.. Unlike aost Terromagnetics there are a number of 
petussarities on the temperature dependence of megnetisation and coercive 
force avound Cori: peint. In unannealed Sprcimens no "anomaztes" gra 
otserved. The sane holds for the temperature dependence of Magnetac 
hystereais, which ¢s peculiar in annealed s»ecimens, The abso:ute y 
Tagneti:s hysteresis is highest tn unanneagle| Specimens, and the renperns 
dependence of soersive force has a minimum yt 50°C. "The Anomalies observes 


in the course sf 1(T) ana Hi?) can be attributed to the fact that Elinvar 


Ee co 
has groups of Magnetic phases with differen: Cuvie points There ave LY 
> figures and “3 Soviet references 
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‘ Magnetization and nagnetostriction saturation in elinvar alloys 
Subjected to plastic deformation, Ibid. :206..210 (MIRA 17:1) 
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ACC NR A pr 095136 SOURCE CONE: UR/0126/66/022/004/0551/0565 


AUTHOR: Khromoy, B, P,; Ayurzanayn, B. A. | 
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ORG: Krasnoyarsk Polytechnic Institute (Krasnoyarskiy politekhnicheskiy institut) 
TITLE: Susceptibility of the para-process in elinvar alloys 
SOURCE: Fizika metallov i motallovedeniyo, v. 22, no. 4, 1966, 551-555 


TOPIC TAGS: magnetization, elinvar alloy, iron nickel alloy, chromium, magnetic 
susceptibility, magnetic anisotropy 


ABSTRACT: Elinvar alloys display a number of anomalies: considerable magnetostriction of 
the para-process; a relatively low coefficient of thermal expansion, and a complex tempera- 
ture dependence of these properties. The nature of these anomalies is associated with ferro- 
magnetism, and hence their elucidation should be furthered by investigating the magnetic pro- 
perties of these alloys. In this connection, polyerysta!line cylindrical specimens of Ni-Cr-Fe 
elinvar alloys (32% Ni, 6-12% Cr, with Fe as the remainder) were subjected to measurements 
of differential susceptibility in various magnetic fields of up to 3000 o¢ with the aid of a pre» 
viously described experimental setup (Khromov, B. P, Izy, vuzov, Fizika, 1960, no. 1, 171). 
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Findings: for these elinvar alloys magnetization in fields of more 
[Be para~process. The dependence of para-process susce 


agreement with the theoretical conclusions of Holstein and Primakoff (Phys. Rev., 1940, 58, 
1098). In laboratory fields -- several thousand derstecis -- the para-process susceptibility of 
elinvar alloys exceeds by one or two orders of magnitude the susceptibility of nickel and iron. 
(The dependence of pira~process susceptibility on fiele: intensity is sronger for the alloys with 
the higher contents of Cir. It is to be expected that the magnetic anisotropy constant of elinvar 
alloys should be much iower than for nickel and iron. For the elinvace alloy containing 12% Cr 
lat room temperature, positive susceptibility can be ex pected to diminish to zero and, in fields 
’ of several tens of thousands of oersteds, 


acquire nega:ive values; it; would be interesting to ex- 
perimentally verify thi assumption, for which no theoretical explanation is yet available. 


than 300 oe occurs owing to 
ptibility on field intensity is in good 


' jOrig. art. has: 3 figures, l table, 1 formula. 
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